Summary.-The polarization of fluorescence from diphenyl hexatriene embedded in the membranes of intact peripheral-blood mononuclear cells has been measured and used to assess the "microviscosity" or fluidity of the membrane. Cell preparations were examined from patients with various types of leukaemia and related conditions in which circulating primitive cells may occur. Significantly lower fluorescence polarization values were obtained in all samples from patients with chronic lymphocytic leukaemia, but normal results were obtained in cases of chronic granulocytic leukaemia, myelosclerosis, solid lymphomas and in acute leukaemias in remission. In relapsed acute leukaemia, fluorescence polarization indicated reduced "microviscosity" of the cell membrane when large numbers (>109/1) of primitive cells were present; normal "microviscosity" was indicated when <109/1 primitive cells were present. However, exceptions occurred in both cases, and the technique failed to give warning of imminent relapse in one case.
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Our findings suggest that a reduction in "microviscosity" as indicated by this technique is not a general property of the blood leucocytes in all types of leukaemia, and that the technique cannot, at present, be regarded as an alternative method for detecting circulating primitive cells.
THE POLARIZATION of fluorescence (P) from a fluorochrome probe incorporated into cellular membranes or lipid liposomes has been used to evaluate the "fluidity" of the hydrocarbon region of the lipid bilayer (Rudy and Gitler, 1972; Shinitzky and Barenholz, 1974; Inbar, 1974, 1976) . The fluorescence polarization was related directly to the microviscosity of this region; this interpretation is now believed not to be strictly correct (Chen et al., 1977) in terms of the motion of the dye within the lipid membrane. Using this technique it was reported that the "microviscosity" of mouse lymphoma cells and liposomes prepared from them is markedly lower than that of normal mouse lymphocytes and the corresponding liposomes . The same authors have also reported that the "microviscosity" of isolated surface membranes from human chronic lymphocytic leukaemia (CLL) cells was also considerably less than that of normal human lymphocytes (Inbar and Shinitzky, 1974b ). These differences in apparent "microviscosity" appear to reflect mainly the lower cholesterol/phospholipid ratio in the leukaemic and lymphoma cell when compared with normal lymphocytes (Shinitzky and Inbar, 1976 
METHODS AND MATERIALS
Subjects studied.-Venous blood samples (10 ml) were taken, with their consent, from patients and 11 normal controls (5 male and 6 female) and anticoagulated with 20 u/ml of preservative-free heparin (Evans). Samples from all the patients were coded, and measurements of fluorescence polarization performed in ignorance of their origin. In several cases, repeated samples were taken from outpatients attending for treatment, the intervals between these samples varying from 2 weeks to several months. The patients' diagnoses and relevant blood counts, including numbers of blast cells or other immature cells present at the time of testing, are shown in the Tables in the results section. These also indicate, as appropriate, whether or not the patients were receiving chemotherapy at the time of testing and, if not, the length of time elapsed since their most recent chemotherapy. In cases of acute leukaemia, the Tables also indicate whether the patient was in apparent remission at the time of testing and for how long that remission continued thereafter. Anti-leukaemic therapy was according to the schedules of the Medical Research Council Leukaemia Trials. For the other diseases the primary drugs used are indicated. None of the patients suffering from immunocytomas wAere on treatment immediately before testing.
Mononuclear-cell separation.-Within 3 h of collection, leucocyte-rich plasma was obtained from the blood samples by mixing with 2-5 ml of gelatin solution (30o w/v in PBS) and sedimentation of erythrocytes at, 1 g. The supernatant leucocyte-rich plasma was then subjected to gradient centrifugation (Boyum, 1968) The cells were labelled with DPH by dilution wNith a suspension of DPH in PBS prepared by rapid addition of 0(1 ml DPH solution in tetrahydrofuran (2 mM) to 100 ml of PBS, according to the method described by Inbar, Shinitzky and Sachs (1974) .
Measurement of fluorescence polarization.-Polarization of fluorescence Awas measured using a spectrofluorimeter constructed in the laboratory (Cundall and Evans, 1968) . The sample was excited at 360 nm (bandwidth 9-9 nm) and fluorescence was observed at 430 nm (bandwidth 13-2 nm) at 90°to the direction of the excitation beam. Polarizing filters (Polacoat 105 UV) were positioned immediately before and after the sample, and could be rotated through 90°to provide vertical (V) or horizontal (H) polarization of exciting and emission Navelengths.
Using vertically polarized excitation, consecutive measurement of the horizontally and vertically polar ized components of fluorescence (IH and Iv respectively) yielded the polarization (P) of fluorescence:
Iv -(1IH Iv + GIH The grating factor (G) wN-as found from the ratio IV/IH using horizontally polarized excitation (Azumi and McGlynn, 1962) .
RESULTS
The polarization of fluorescence (P) has been related (Perrin, 1926) to the excited-state life-time (-r) molar volume (V1/) and local viscosity ("microviscosity") (o) Of the solvent at temperature T:
(/P 1) (Il/PO -3 )1 +RXT where R is the gas constant, and PO the principal polarization at infinite viscosity. Previously (Shinitzky and Inbar, the fluorescence polarization of dyes such as DPH embedded in membrane systems has been used to assess the microviscosity of the membrane on this basis. However, recent nanosecond time-dependent fluorescence depolarization studies of DPH in artificial membranes (Chen et al., 1977; Veatch and Stryer, 1977) have shown that in this situation the motion of the dye is restricted and the microviscosity canI no longer be strictly derived from the steady-state fluorescence polarization measurements. Also the relationship between i-and the fluorescence intenisity is complicated in the case of DPH (Cehelnik et al., 1975) and we have preferred not to estimate -r from the temperature dependence of the fluorescence intensity in order to arrive at 7j, as has previously been done (Shinitzky and Barenholz, 1974 Patients: Immunocytomas (Table 1V) 1976) correlates with reduced membrane cholesterol content or cholesterol/phospholipid ratio. Raising the membrane cholesterol content to normal levels, by incubation with cholesterol-lecithin liposomes, restored the membrane microviscosity to a normal level. Serum cholesterol levels are also markedly subnormal in cases of CLL, CGL and myeloid metaplasia (Bases and Krakoff, 1965 
